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(54) METHOD OF FORMING INSULATION LAYER IN TRENCH ISOLATION TYPE SEMICONDUCTOR DEVICE 

(57) Abstract: 



PURPOSE: A method of forming an insulation layer in trench isolation 
type semiconductor device is provided to fill isolation layer into a 
trench having a high aspect ratio without defects by using an SOG 
(Spin On glass) layer. 

CONSTITUTION: A trench etch mask pattern(13) is formed on a 
substrateO 0) including a pad oxide layer(11). A trench for isolation is 
formed on the substrateO 0) by etching the substrate(10). A thermal 
oxide layer(15) is formed on an inner wall of the trench. A silicon 
nitride liner(17) is laminated on the thermal oxide layer(15). An SOG 
layer is formed on the substrateO 0). A curing process for the SOG 

layer is performed. An etch process for the cured SOG layer(211) is performed. A silicon oxide layer(31) is deposited on the 
substrateO 0) by a CVD(Chemical Vapor Deposition) method. A trench isolation layer is formed by removing the silicon 
nitride layer and the pad oxide layer(1 1). 
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(74) CHEIS 



271 4=SA| UN? 416 
AIHaAIAi£?3niS 17-16 

3 71 E©°! Al Jm^gtil El 332-1 S ^OTOM 1 05§- 1 2042 
S7|E^SA|gW^SS£Aj L ^^^SOhEI-M5l5S50l2: 
2! 3 »2J Al fef » 1 E 333-22CH ¥^ 3*H02a 
§ 71 E^S A! BiWS § g*«0HEI-M21 1 5 1 C6§ 
2?l£*SAIW^g»SSS?»Ofi&M135S1801£ 



J2^ 

a«Hfe MSixrS ±» gEI^ SdSfBOl 7HAISD. g 1>S §, 715011 ^Ah SEISJ1 

«!3tt0| SiOiAi, 273, ±73- »a E^|Al7h SSS 715011 satfEWfflS! § 0J 11 S03(Spin On Glass) ^ 

S^g SOG^g fi£t!D-. ^*!*lg £xlE^ ifj^AI SHE 

E5 ^JHIl 873*1-71 £|oHA1 = H|-eS!5MI = #EI£Effil2! £ 0 -3S ^E|7|- gO[^ - 

[SiH a NH]n- IH^rOlE^ Satf&Bieie 5 LHA! 15 SSFXft 7r*l^ 22:M SJD. SOG^g 
£1011= « IxlEIg gAISI-Tfl SD. ^ S5g ES1LH = El UM recess) 5JI7h #SO| £EI 

5 71531 7le££ AISJJhAI ^CHAIE§ OI^QiSD. TEOS US6°|OIU HOP CVO ^ 

01 501 Mgifl 8ZMI USD. 



El LH Al E5^ g gfS ^A|(H|2J £3 57111 UEHJJS •S°!£ftO|Q. 

g SraS BJ-E5II S"AjSJ ±70- S£l^«fi»aO| 5*]" MQF S0G(Spin On Glass)? 

AHiol— EgixIS ±A|- ttasf Sg^BiOl 5SJ" 20ID. 

SJ-Efll — • — 

101 ft 



S»2| ±» HS^tHHI CU-EF ri:AF ^E[°|£S STI(Shal!ow Trench Isolation)* ±Xl gE|Sj- Ah 
«ui sll SID. ST II- 01 £73- ^El^S 715011 M^xIS «««m 01 M^xICHI 

L0C0S(Local Oxidation of Silicon) g-gjOil HI^H tH3^ (bi rd's beak)SJ gl§ 4 31 
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a. 

nam, ssjii &xisj ±xi- ns^a?) cm §es oi^oixis ±t\ ga^oi jhsii msi!xi°i 2 

01= 1^ 451 SXl5h= #EH0)IA) 3jO| #CH3££ #0)101 PS All SHI (aspect ratio)^h ^ 
UBLH5 §?7|- SfOraQ. OiSiM, MSSxKHI MOIE(void)U g(seam) soj gtKH ojq, ^ S) a a^ov, 

[DEW ^SAHSHPh Eaixll Ma ttSrSfl mttSM S2- iHS2(gap f illing)0l $4=£!" tt» 
°tl S23r= l, k gOI 0fE17WS 2*4*10. 5HJ2J Sg2g 25 TEOS(Tetra Ethyle Ortho Silicate) 

2tQ. SQG= ES(coating) 7IEKHI ^SEIO, xim ^^~^#~i'(sol) ~^EHl~^TxTHg 2 

,!(gap f i 11)^01 33. B*H 10IS- £2rl 7H 4 2iD. 

OUSW, S065J-2I HSQ(hydro si Isesquioxane)^ Argl 13. 2,1 7150)1 

Q. 100 LH7H 300-C §E°1 X)20)|AI ££1 SEIS A) i = E H)|0|31 ^AlSfOI CUTS OilEil ^ (dialky I 

ether) §DH 2^1 HI71^Q. HEIS, 400'c SE WI0I31 4= fig ^'AlsrhO) 5,1 §SFAI 





01 SNM-&7I 0)ga. £*t, 2f ig«El f?01SJ0| 01^0(73 iTiSj »51 gag HHa*j 732 

MAI ^0)U A|?| = HSQS,^ ^3= tfj^ ^gth7|- ^ 01^01X1X1 S^Q. ^CHUOI *T 0l^0)XIX| & 
1 HSQ SOG^ LH CHI Dm *)I7), x|»E|XI S*f 4=± gOI DSSKporus) #2J SAfll W 

45AIS ^ 2iCh. 011 BR S^OI 21= OSS 4 f EH 0)1 A) HSQ°tO)| EHtl mtl. ^0| Ol^Oi 

xm. aiisoi oi^oixi^ 3? sfmi ch*j- ^soi s^si §7^0-. co-ei-ai hsqsioi =Eiy s-ehchiai *i 

ZTOIU A)|§1 StSSfe S§2 o^ S0 | 0H o gcH3D^ £*||7|- SIP-. 

iH - ; £5 ^ XIEI^I-gl §mO\ ^D2) eSKshrinkage)?!- £S)Q. COEIvM . *^ 0)y§ 5§ §0)IA) 
3^(crack)l SITAIPPI SH, XIS ^EH^F Sl'Stt ^M2r bliS^ lU §SiT gOil S^(stress)2J 

no\yy mgttBz se* i §if !^2j ^^-ss ^om ^xh iiass acH£=as m ?asrss A f g 

3^1 CHI 5!l5hXI SfS SOI SD. 

1998a OUMIC ConferenceCHI IBMAPI- 7|Ht> 'SHALLOW TRENCE ISOLATION FILL FOR IEBIT ORAM AND BEYOND 
USING A HYDROGEN S I LSESQU I0XANE QLASS/LPCVO TEDS GYBRIO APPORACH'l Sf5S|-3, HSQ^2J ^^SISSAI 

21 y§! ^mw 9i58 hsqsj-ss Miaxisi sj^§ xfl°ja oiynshcn ^^15^5 =i, a 

9IS X)^7l^gsf(LPCV0) TEOS(Tetraethylorthosi I icate)^! ^goHDl ArS*^ 0111 S 4= 2iCK 3E1 
Lh 013 g^CHIE 91X10)1 CO/S) HSQSf E52J 5^S0| 10)X|HS 1£'2J xlEll fiShS ^fll^h 2iQ. 
HSQ5I0I LJ3 STOi Maixll iB^= 3? HSQ^£) g§ W | A1 gif g ^^ g0 | IsX 

t[S, ^B^5)g7H^a HI 2000-1 831 5020)1 5 S06! 0IS*KH M2!*| 5^1 iH°S 1T20I THAI El Ot SI 
D. 01 BfS0)|A|£ S0G9f2S ^71^^01 S*K! °tl AfSSKM ±X^ MdlS M!«xll 1x r S OHDziCK 
3EI2 SOQSfOfl [H*f ^ 1E^20^X^EI1 s 5 || °^| S «g fl|7)t!-CK QIDU S06S| Sf-Ofl CH$UA)^ i+i 

lE^5o^x^a£ll ss)?) sssi oi^otxixi nan, soe^i mn W7\ti&. lE^^o^ » 

EIS S06°4 ^i-S sl?)l i|2faX15!- °;>I3£0I eajxi OhEH^SI S0GS| §■ ^j^EIXI SS 

1 0lg§H3) egiXl 5r^0)l SOG^l feT2!Q. HEIH. MS! XI 5&2J 5fOIY£ HCP CVD §2S AtSh^S 
JHSC). 013 1§§ OlSSra 7^SA^|gbl7^ g e^xii fiOlE^ SOI £01 if5r5,^S US 4= SID. 

nau, Maixi oi-eh^ ^moii sog^sj S7i«gs axhsei^su §s«o)i erssfi 

DIS 4= 2iQ. 



E*t, S SfSS S0G5J-1 A)^5hE| g§2| Cd°E£|- HIS 2) gj tf#AIU 4 2J= M^xl^ 

iXh £E|2,^ §g «^1 A")l5§rS 21. ^-!£S t^D. 

f7l ^1 ifSSPI 9|*t H fSg, 7150)1 M?«xl iX> gEl^g SS* h 0)l SiCHAd, 3Xi. iX) SE| 

]A) 5.2 




S x^EI7^ gO|*h -[SiHzNHln- «EH°I H5I-0IES lEI^Effi|°!l 5 LHXI 15 SifXg 7FX|^ tl 
Q. 
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SOeSfl ft mis SOG^S Oltfffl. gE|a ££15 tfaWSS girA|7|7| «*J ft^ XI El 9 

ohi an asm *m ^§01 ?s oi^oiaa. ayns ^s^awm 7ras g$i7iQu\ 

700 LH XI 800'cEJ HSOilAi SEI^£W1I2]°J S7I 2^ 4=2 SMS 4+4:5 Al£hor3Ai tf» £ El 

EEILH^ El Ail 2 (recess) EPI 3 Oil OI^CHXIS 501 a Ail 2 <f>01l CHygOl QI^CHl 4=E 2J 

Q. SOGSJOil CHtl- S06°| S3 01 g£|5 7153s 7|£££ OrEH^ 1000 S2M^- EiS XlgWXI 

teWCHXIS* 0|^OjXl = 201 Hr^orCK 

Mpxil iH= 5S S0G° v £|^ 7IEHHI CVD ^S25 £EIE iJ-tr^l SJftStQ. CVD £EI5 



Oim E33 §"2or3Ai SAIWl #oH B V33 £Cr tfNfl £Sor7|^ CCL 
£1 LH XI E5= 5 »g A|08°| S§ ££<■ LrEFLHS ^93E10IQ. 




A-^g- 0( a^ a.^o^ 01*0130. MS!*|(19) LH^OII 34HBS«15)» «3*KH ^ 213 01 Al 9 
££JS «SA|g!Ch Stttr^OB) ^-f Oil fe l EI5 a»5f £r0IU(17)M 100 ;§2M1 OILHEj tfg = ffl 

E21 §-5o hS , 715(10)011 M3!»« iH^E^ SEI&'EWIIS S*l« S06 «*|23 £55fOI S0G^(21) 
> SSSi-Q. SOG Ml 7rSDil £a*U3(silazane) 711 gs -(SIRtftNR.)n-S 5 All 4= 2iS §3 W 
■Xri? 1000 LHXI 10000 S£2| FLR* 3 R,^ r 4=2^ S IH3rOIE£ SEISa-fllSiOlU Ri,Rj 

3 K?t i LH x| 8 ; H o| gfjjjm 7| El- OH 71, imA|7| ^EJ °7I SXIS^S OI^DiS £71 

■aflEBJS!! ITS BSQICF. M£l£Era3£ Cl^l OilEUM(dibuthyl ether), ■ -•!!, ITS °7I 

§ OH Oil §S%S SEHS E50II Ar§^!Lr. MEI^Er^l°"£^ MEI= Ol^j S06 £5 

£ ^£IMOIM(sllicate)U, ^.Ml^fl^d" (si Isesquioxane)^ 5*^^ fl»tf(si loxane) TtlSOil bl^H 

SEoiiAi oi^chi' 4= aa. co-a-Ai, aa soia(curing)oi 7rs^ra ^1^011 

CHtJ Xl*^# 4: HSQ2I- ^Ofl HltH S§ ^§01 gOluFQ. 

S06^(21)2J =}}||S MEI£ErXil£J H^M SSPSI- £5011 Ar£S ^ulU (spinner)2J ^EDfl [[>£!■ 

21! £ £E*f, H^MEJ %^Q\ 7h§ , U^l Oil til = g OH Oil i£I^EHa H 

SI tJ-lf 12% §£2J 01 B^I-3 71-^Cil M^IxIM 01^ ^^^CHI^ £°-30l CH^ 

^ iH^IXIE^ SOG^-Ol ^^£|H, ^EI5 ^frS|- Or^HS S21 ^SS^'ii §^¥011^ S0G°IOI U\H\** 
t^£l= 2£ 7rs5hQ. E5f ?l<jHA1= M£l^£rSil°J g^S Arg^F^ 201 #2 

Li U° ^Sl ^JJi|2J 2101 CH^H, S0G°l# ^ ^Oil ^^5r7l CH£i$ll 4= ^QK 

b aAinoiAi^ g£i4'£rae! 5 WXI 15 SS=S°J S°^^S ±EIU^ IOOO LH XI 5000 

rpm( round per minute) 2212^ £id^ ^Amfe 2^ tJ"Q. [Ci-ErAI , S'^ LH CHI ^51- 
s SOI- ^ S^OilAi^ SOI 5000 §^11, ^ 1000 g^M^EJ M«!xl71- S0G^(21 )£S xH^XIZ, ^ 
£IS iim ^^ar^H IS^S SEi ^S^CHlAi^ S0G°|Ol DIAiltl ^JUL Ml 13 5C0 §^§| 
Ol^r^, UrSf^ieWI^ 0011 5AK5KHI ^S£l^ ftJQ. 3E1LK E.^X\U ^'SS^OI y^l ^^£l^ 

^« S^OIlAi^ STII^OIlAi SSW o Al-s OI^SAi S^SF S^OII §St^ ^JHIEj S0G°^O| S 

M£IS£rXil211 E5^r3 WIOIHM S^H eOH^^M SM^Q. WIOIB^ 80 LHXI 350*c §£2J i£| WO| 

3 (pre bake) SI- 400*cM orE WIOIH(hard bake) S DIME] 2tJOI 7h^orQ. S Oil Oil A1 = 

4 ^EJ ±±EI WIOI3M #ijH CH^^EJ gDHS^m M7\otH, 400 LHXI 450XEJ a£0«A| 

5 30^ §5 ^l-l^fe B1IOI3M ^Altj-Q. ^rE MOI-HS 12 § H^OI 5jS 7IS1IL1- 2§ §E] 

71 Oil A1 OI^Oi^LK 01 SOG^OilAi SOHSSjU- M^Zl 71-2, 71 El- 12, 4=21 

^^01 71-2 SEH^ HH#S « SiCh. 

. nan, 700 lhxi soox §eej n^cHiAi io^ lhxi i aizj- oiym ^ ^eis^m oi^oi 

7fe ^CHUl ^AI^Q. CHyH^ 4=^71 7|- ^^El~ #i r « g?l7IQ1IAl Ol^CHXlDI 1EI^£^1I2J2J ° 

7i ^^oiLh 7iEh 4 r £i^i aatf 2^oi fliTian, ^271- ^seich 2^ aiassmi sssick oiuh 

4:§7| EIEJ 7F2^ l^EJ CH7ISQ 12 g?l7l01IA1 0|^CHX|~ 201 Hr^orQ. 

E31 &5§rS, ^CH^S S06^(211)0i| CH^H 23^ 2|Z|g tfAltJD. CO-EFAi S06SK211) 4^7h X1I71EI 
CH S0G°^(21I) ^301 EIA1I2SQ. OiatJ- EIA1I2 S=^s gg| 71501 [h$h y|£*K OI^012CK 
CCFEKM S0G°| E5E X^-jll 5^^r>il E53fe 2101 SS^Fffl, SOG^S AFsoh^ 201 HHS'SISIO. 
ai^« egfl^ig xH°^ S0G^(211)2J £-301 71 53 Oil M $fg2.£ 1000 §2M1 §E yOrl ttHflrXI 01 
^CHXI^ 201 H^^FCK (H-EI-A1 , El Ail 2 I§§ CMPCH1 EJ^ S^MQ ^ s« gAj OflSMOfl EJ^ 
Oilxl ^=1 CHI EJSH OI^DiXI^ 201 -SJtWha. £1 Ail 27h 5sS 01^01X13 ^^EJ &$mm lfl^= ^§011 
Ai 3 ^El^ 20ILK 01^ SSOilAi SQGSf(211)OI EE1LFH ^Q\L[ AilS SSS m% ^i^sOl 

M?l!x| 3r^EJ S0GPK21 1 )0| ^^1 BT7I 2# H So 1-01 EIA1I2 §E1 

~0\m E^I7F StSEISP-S SXilOI-EHAI MSI^I 50J S0Q dk a^j.^ ^171- Zi2.U S0G°»- 

2J BUS Ai-tl- ^El^^o^ «t|-EIE^ 7153 0131- 1000 E2E1 SE5 S0G°M 3 Ail 2 

3^ ^j^lEJ 2101 SOI^h>1l 01^011 4^ SID. 7rS , §2HF 4=2^ trSEICH, Stf 

tl-^011 CHtJ- ^101 ^g- 200 §2^3 §E3 LAL 200 g™l £|AH2g£M 01 SB" HH 600 §2 
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*m SE2J OI-fflSD. 01 = BOtt^M dhJHAizr *«OIU »tf2| HSQ S06°| SOfl UIMAI 

= £S 7 r ^*J §> C 0I SQ. 

E4# S0G°«211)QI MgSXiOilAl EIM£g #Q)01IAI 7IEHM CVO gf*!E£ tfEIS tfftSK31)A 

S*TAiaQ. £EI5 ^f^31)2J *}#0{|^ a g sqQ| fflOjy HDP CVD #2] g^l A»*fO. S 'EI? 
tf»5K31) S*r 5M = 7IJ? Si-Ill SS §E§ §§£f fcJCK CVD £EI5 tf»s,MHI CH*J 

S(densif ication)0| 1^ WCO-aDI, CMPM #sH M3!*l *J2| Or±H IH@ (13)01 EEIUE^ gEhg. ai^ 
1 SAISIO. 




S SfSOil CCI-sg, 7SA«Saig 7hXI= USSi fflSH 3*|2| M^Xl^ i» B2ISJ* X 
QUI, SOIEfil- Btt SOI *H# 4 2iH, B± 71 El- S7| SBW CQ-S Ms 4= SiLh 

HEW. ±W SEI 7Ih# S§ S^fs SKI*? 4 SICK 



1. ±» SEI MS!a-|71- 7I5.NHI SSI4IEFJI2J g*!8 S06(Spin On Glass) gf^SS £5 

3WI #71 egixll H§ S06°ll *J2Sh= E^l, 

#71 SOGSfS tf35 £^ES «5rA|7|7l A** BASIS £Aim= 

#71 S065}" SIS 715011 CVO(Chemical Vapor Deposition) gfgES £EI5 tfarSJl 3§Sr01 #71 §25 
*2| SOI fl^S 9711 » ^H|3KM 01^01X1 = MSIxl^ i» S£|Ej- 

UTO 2. ±X\- BBI 122*! 31 SOI MEI£EH£j SOG(Spin On Glass) S3 £3 E5 

#71 egixll S0Q°I1 ^2Sr= EWL 

#71 SOGHf» £EI^ tt»S»-o g S5rAI?l7l WtJ « BXIEIB tfAISfe E^L 

#71 *4 3E|7h £AIS #?| soQ°vg ^^o|-01 #71 SJg ^£Eft xH^= SS S06°>S S# 

oh^ E^L 

#71 52 SOG°| 31 S 7IS01I CVD £E!E ^5^1 ^S5K31 ^71 MSixl^ 201 jH?^ 

E^ls ^HI*H31 OI^CHXj^ E.*±X\tl ±7$ ^E|5| S£ 

3. XII 2 ^CHAI, 

S-71 sEliaEj-X-ilE 1 ^^01 5 §lf% 01^ 20 §m 0m21 21 fi AFSSKM, 

^71 MSxl ^71 S0G°|O| 5 CD g^Ml Ol^r^ ^MIS E5£l^ 211 ^925 

g^tf 4. XII 2 tMI aCHAI, 

^71 xlEI^ WIOIHfil- CHygE^ Qj^DiAIDI, 

^71 CHy§ 4=g7l(H,0)7F 2trS gSI7IOilAI 700*c LH XI g£g 10g LHXI 60 

^ OI^CHAI^ 21M ^S^S 3r= M^Xl^ ±M SE|°»- gfa ■ 

5. ai 2 a-iHi aoui, 

^71 SOG^Oil CHEl- 9*1= ^"71 5= SOG°t 4 h S0| #71 M!j!x|2J S^0j|A1 1000 §^§i 

75i S( recess) £IE^ Oi^DiAl^ 21 M ^S£S Zfc ±X[ gEI^ »«. 

^^tJ" 6. X11 2 tj-011 2JCHAI, 

#71 SEI^EFXfloi g°-^S -[SiHzNH]n-«EHSJ ffl^HDIES ■SltfSFnS!°!« 5 LHXI 15 S 

1F% 5^5 F~ 21M ^SE^ Ur^ M^lXl^ 4:Ar §ER »H . 
7. a 2 S-Oil SiCHAi, 

#71 4'EIE 2^5|# CVDS ^#or~ E^CHlAi^ HDP(high density plasma) CVD7I- Ar££IS 211 §92 
S ^fe E^x\^ ±X\- SEI^j- S-B . 

tl^tJ- 8. 7HJ 7 «HW 21CHAL 

#71 ^El^ iJ-tr^S CVDS S«tfe E^IOil OICH CMP(chemical mechanical polishing) S&a E^I7F 
□ ^bilEI^ 2t# §SE^ or^ BfEfl S»2| SOG 12 °t g-gj . 



9. «l 2 ^CHI SiCHAI, 
#71 aIEI^ WI0I32F CHyHES DI^CHXICH, 



#71 CHyH 4^7I2F §i(Nz)7|- isSc 2tF# S?l7IOilAI 700*c LHXI 800*c2J SE^ 10S 
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